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DEPARTMENT OF TRANSPORTATION
DIVISION OF PLANNING AND POLICY
Statutory Authority: 29 Delaware Code Section 8404(8),
17 Delaware Code Chapters 1 & 5
(29 Del.C. 8404(8), 17 Del.C.Ch. 1 & 5)

Summary of Evidence and Information Submitted

The Department of Transportation (Department) received written comments on the Delaware Traffic Caming Manual
(Manual) from Richard Ornauer and Beverly Barnett of the Citizen Advisory Committee, Paul Stevenson of the Delaware
Bicycle Council, and Michael Brywka, President, Wexford Civic Association.

Mr. Ornauer’s primary concern was the requirement for 67% public support, mini circle radii requirements, neighborhood
truck access, and questions about impact areas. Ms. Barnett mentioned typographical errors, wording changes, discussions
about the neighborhood traffic committees, landscaping, ITMS considerations, and the production of a “Community Traffic
Calming Guide.” Mr. Stevenson would like to ensure that there is consideration of all modes of transportation, especially
when there are exceptions to the Manual. He would also like to see design constancy and adequate maintenance. Mr. Brywka
identified a typographical error, expressed an interest in including a project time line and sample forms for project requests.

Findings of Fact

Under its authority, the Department is adopting the Manual as a supplement to the Road Design Manual. The Manual
offers options for the development of Subdivision streets and roads of a classification no higher than arterial, as indicated on
the Department’s Functional Classification System Map. The Department is doing this to directly support the provisions of
the Statewide Long Range Transportation Plan, and county and local transportation and comprehensive land use plans.

Based on the comments received, the following is a summary of the changes made to the Draft Manual:

» Modified the “Traffic Calming Process’ to include review by the Project Development Committee.

» Expanded the explanation of the “Priority Rating System” to include examples and a step by step procedural
descriptions.

* Modified Table Il 4 “Application Guidelines’ to correspond to the Department’s Functional Classification System.
Also modified language dependent on this table throughout the Manual .

* Modified Figure 1V-16 “Typical Neckdown” to allow for more flexible design considerations.

* Included language describing the process through which the Manual can be modified.

» Corrected grammatical, syntactical and typographical errors throughout.

Text and Citation

Purpose
The purpose of the Manual is to provide the administrative procedures needed to evaluate and implement traffic calming
measures, provide guidance on applications for traffic calming, and provide guidance on geometric design and signing.

Introduction

The Manual consists of roadway design standards that are intended to encourage closer adherence to posted speeds,
discourage cut-through traffic, enhance vehicular and pedestrian safety and community aesthetics. The Department is doing
this to directly support the provisions of the Statewide Long Range Transportation Plan, and county and local transportation
and comprehensive land use plans.

Background

Over the last several years, increasing numbers of communities have approached the Department with issues of speeding
and cut-through traffic. Historically, these situations could only be addressed with the use of police enforcement or speed
humps.

Enforcement is expensive and limited and speed humps are not university applicable. An expanded menu of options was
required to address these issues. At this time in other parts of the country, and internationally, measures to address these
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concerns were being explored. In English speaking countries, these measures came to be known as “ Traffic Calming.”

In short, traffic calming involves changes in street alignment, installation of barriers, and other physical measures to
reduce traffic speeds and/or cut-through volumes, in the interest of street safety, livability, and other public purposes

In June 1999, the Delaware Department of Transportation secured the services of a consultant to develop traffic calming
measures tailored to Delaware. In the 13 months that followed, a Citizen Advisory Committee (CAC) and an in-house
Technical Review Team (TRT) were established to guide the development of the document. These groups worked with the
consultant to identify issues unique to Delaware, establish a nomination and implementation process, and identify measures
suitable to the conditionsin the State.

After months of work, several iterative reviews, a public workshop and the publication of the draft Manual in the July
Issue of the Delaware Register of Regulations the Department has completed its reviews and is adopting the Manual through
this supplement.

Implementation
While the Manual is supplemental to the Road Design Manual, it is intended to augment and not supersede it. It will
provide alternative means to address speeding and cut-through problems. The Manual will be available for use upon approval.

Application
By providing the concepts in the Manual as an alternative to traditional street and road designs, the Department is
supporting county and local governments requiring alternative traffic control methods. These guidelines apply to:

»  Streets and highways within Delaware’ s existing urban centers; and
»  Streets and highways within Delaware’ s master planned communities and residential subdivisions.

Questions or issues that might arise through the application of the guidelines will be decided by the Chief Traffic
Engineer, or his designee, at the Division of Traffic Engineering and Management (TEAM).

Expiration
These guidelines are assumed to be perpetual unless and until the time they are updated, modified or superseded.

Decision

Pursuant to the authority in 29 Delaware Code Section 8404(8) and 17 Delaware Code Chapters 1 & 5 and after due notice
as required under the Administrative Procedures Act, the Department of Transportation hereby adopts the Manual, effective
September 10, 2000.

Comments or questions regarding how the Manual will be administered should be directed to:

Michael Somers, Senior Transportation Planner
The Delaware Department of Transportation
Division of Statewide and Regional Planning
PO. Box 778

Dover, DE 19903

(302) 760-2118
(302) 739-2251 (fax)
msomers@mail .dot.state.de.us

Secretary Anne P. Canby
Date Adopted: August 11, 2000
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CHAPTER1
INTRODUCTION

Delaware’s Traffic Calming Design Manual represents an important milestone in the development of traffic calming in
Delaware. From this manual, a state engineer will receive general guidance regarding the appropriate use, design, and signing
and marking of each traffic calming measure. A local official, developer, community association, or other interested party will
learn what traffic calming is and how it can be applied in Delaware.

The August 1999 report by the Institute of Transportation Engineers (ITE), Traffic Calming State-of-the-Practice, defines
traffic calming as follows: traffic calming involves changes in street alignment, installation of barriers, and other physical
measures to reduce traffic speeds and/or cut-through volumes, in the interest of street safety, livability, and other public

purposes.t This definition is adopted and operationalized in the present manual. Although this definition may imply that
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traffic calming measures will be applied almost solely to retrofit existing roadways and streets, the guidelines in this Manual
will be applied to the construction of new roadways and streets as well, whether publicly or privately initiated.

As indicated in the above definition, the reduction of traffic volume or speed is a means to other ends, such asimproving
the quality of lifein residential areas and all parts of the community, increasing walking safety in commercial areas, or making
bicycling more comfortable on commute routes. Not al roads are suitable for traffic caming. The State Department of
Transportation (the Department) seeks to distinguish between cases where traffic calming is warranted, and those where it is
not, through priority rating factors in Chapter 11 and application guidelines in Chapter 111. Even when traffic calming is
warranted, there may be trade-offs including less flexibility for the movements of larger vehicles such as school busses and
trucks, and speed impacts for emergency vehicles.

The ITE definition covers a host of physical measures to slow or divert traffic. For each measure, physical descriptions
and illustrations are provided in Chapter |11, geometric design guidance is set forth in Chapter IV, and signing and marking
conventions are established in Chapter V.

The ITE definition does not include non-engineering measures that may improve street appearance, address residents
concerned about traffic, or, in some cases, even affect traffic volumes and speeds. Planting trees on a roadside, enforcing
traffic laws more intensively, or running neighborhood traffic safety campaigns may all be worthwhile. However, they
generally fall outside the Department’s purview, and according to Traffic Calming State-of-the Practice, cannot be counted on
to calm traffic. Users of this manual may wish to consult Traffic Calming State-of-the Practice (Chapter V) for more
information on non-engineering measures, and contact other state or local agenciesif they decide that these measures would be
helpful on their streets.

The pioneering nature of this manual has caused the Department to be conservative in its policies. Since the manual is
new, some changes may need to be made over time. Procedures for making changes to this manual will use as a guideline the
procedures outlined in Delaware Road Design Manual, Appendix B — section on Procedures for Making Changes.

1. PURPOSE

The purpose of the Traffic Calming Design Manual is to provide the administrative procedures needed to evaluate and
implement traffic calming measures, provide guidance on applications for traffic calming, and provide guidance on geometric
design and signing.

To accomplish this purpose, Delaware's Traffic Calming Design Manual provides a framework for the planning, design,
and implementation of traffic calming measures. Consistency and predictability are sought in four areas, each of which isthe
subject of a subsequent chapter:

»  procedures (Chapter I1)

*  applications (Chapter 111)

o geometric designs (Chapter 1V)

*  signing and marking (Chapter V)

The Appendix describes the process used to develop Delaware's Traffic Calming Design Manual.

2. RELATIONSHIP TO STATEWIDE LONG-RANGE TRANSPORTATION PLAN

This manual is consistent with and furthers the Statewide Long-Range Transportation Plan. The Plan establishes
transportation goals, policies, strategies, and priority actions. The intent isto . preserve communities and improve the quality
of life for Delaware’s citizens while maintaining and improving mobility and access. This manual establishes policies to do
just that: maintain mobility and access while improving quality of life and preserving communities via traffic calming.

In order to achieve Delaware's vision, seven strategies are identified in the Long-Range Plan. Traffic calming is integral
to anumber of these strategies, including: supporting growth management, better coordinating transportation and land use, and
ensuring safe and efficient services.

The Long-Range Plan establishes priority actions for implementation. Among them, the Department is to work with
local jurisdictions to implement traffic calming techniquesin targeted areas adversely affected by high-speed traffic.

3. APPLICABILITY

Thismanual, and the guidelinesit contains, can be applied to all streets and highways under the Department’s jurisdiction,
whether publicly or privately funded. This includes existing and new state routes, and existing and new subdivision streets
maintained by the Department. This does not imply that traffic caming is appropriate for all streets and highways in
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Delaware. Guidance on application can be found on Table I11-4. Delaware is one of only five states that operate and maintain
local streets. A reported 88 percent of all streets and highways fall under state control, a higher percentage than in any other
state. Many minor streets, which in other states would be under city or county control, are under state control in Delaware.
These streets are prime candidates for traffic caming, making the adoption of statewide policies all-the-more critical in
Delaware.

This manual does not mandate traffic calming on existing streets under state control. But if traffic calming is nominated
by residents, local officials, or others, the Department will follow the guidelines contained herein using professional
judgement for exceptions. If private developers choose to install measures as determined through the plan development
process (something the state encourages), they will be subject to application, geometric, and signing and marking guidelines
contained in this manual.

Even with standardization of traffic calming in Delaware, design flexibility will remain. The manual setsforth guidelines,
rather than rigid policies. The Department reserves the right to deviate from these guidelinesin specia cases. The guidelines
themselves provide flexibility aswell, in that they offer options rather than dictating single design solutions.

4. RELATED INITIATIVES

Two Department’s initiatives are particularly relevant to this manual. The first is Delaware’s Road Design Manual.
Delaware’s Traffic Calming Design Manual is a supplement to the Road Design Manual, incorporated by reference.

The second initiative is the development of mobility-friendly subdivision street standards. The Department’s Rules and
Regulations for Subdivision Streets are being amended to offer subdivision developers an aternative to conventional street
design. Alternative standards have been established for local subdivision and minor collector subdivision streets. In return for
narrower streets, subdivision developers will be required to build more interconnected street networks and to incorporate
traffic calming measures so as to slow traffic in such networks. These standards must be applied in their entirety rather than
oneor two at atime.

1. A companion to this manual, Traffic Calming State-of-the-Practice, is ajoint publication of the Institute of Transportation
(ITE) and Federal Highway Administration (FHWA). The ITE report contains background information on legal authority and
liability, emergency response and other agency concerns, impacts of traffic calming, and many other subjects. It also contains
an exhaustice bibliography of traffic calming publications. The ITE report can be downloaded on the web at www.ite.org.

CHAPTER 11
TRAFFIC CALMING PROCEDURES

This chapter establishes procedures for traffic calming in Delaware. 1n deciding when, where, and how to calm its streets
and highways, the Department will follow the procedures outlined in this chapter. Where desirable, procedural options are
outlined rather than holding to only one approach.

1. STEPS IN THE PROCESS

A traffic calming program may be reactive, responding to citizen requests for action, or proactive, with program staff
identifying problems and initiating action prior to complaints, accidents, and other negative consequences of traffic through
neighborhoods. A traffic caming program may make spot improvements, street by street, or may plan and implement
improvements on an areawide basis, with multiple streets treated at the same time. With two choices in each of two program
areas, there are four distinct programmatic options.

The Delaware program incorporates all four options. Projects may be nominated within or outside the Department.
Among its proactive stances, the Department encourages land devel opers to incorporate traffic calming measures into their
developments. It is more cost-effective to design traffic calming into a subdivision than to come back and retrofit once streets
arein place.

Projects may be either localized or areawide. In general, the Department favors areawide approaches, so traffic problems
do not simply spill over from one neighborhood street to another. Even for single-street requests, treatments may ultimately
extend to parallel streets.

Delaware’s Traffic Caming Program is administered by the Traffic Engineering and Management (TEAM) Section,
Division of Highway Operations. Projects shall be developed consistent with the Department’s pipeline process, including
approval by the Department’s Project Development Committee (PDC). The process followed in Delaware is flow charted in
Figurell-1. It isdescribed in subsequent subsections.
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FIGURE II-1 (1 OF 2) TRAFFIC CALMING PROCESS
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FIGURE II-1. 2 OF 2) TRAFFIC CALMING PROCESS
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1.1. Project Nomination
If nominated by a city, county, or community association, a traffic calming request is presumed to have a degree of
public support. If initiated by individual citizens, athreshold level of support must be demonstrated. Citizens must secure the
signatures of at least 67 percent of the households and businesses on the street or streets to be traffic calmed. The petitioner
shall use a standard form supplied by the Department, to which an area map shall be attached showing which streets would be
treated. The form should be submitted to the Department with a cover letter requesting consideration.
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The Department would prefer that traffic calming requests come from associations representing the broad interests of
the community or neighborhood. The Department will encourage individuals to work through their community associations
(where such associations exist) rather than filing petitions on their own.

1.2. Project Selection
1.2.a Screening
The Department will make an initial determination of eligibility for traffic calming under the Department’s
Application Guidelines (see Table 111-1V). Traffic volume and speed data will be gathered (if not aready available) for the
streets in question.  Streets must be at a classification level digible for traffic calming as shown in Table 111-1V, and have a

daily volume and g5t percentile speed within the eligible ranges. The same volume and speed information will subsequently
be used by the Department to rate projects for funding priority.
1.2.b Priority Rating

For eligible traffic calming requests, the Department will gather data for all factorsin the priority rating formula
(see Section 2). The Department will then rate eligible traffic calming projects, and on a fiscal year basis, rank them for
funding priority. Rankings will be prepared separately for projects on state numbered routes and on subdivision streets. The
highest ranked projects will be programmed for installation, subject to available funding in each category.

Traffic calming projects on state numbered routes will be funded primarily out of the Department’s own funds.
Subdivision street treatments will be funded primarily out of Suburban Street funds or private assessments. All traffic calming
projects, even those privately funded, must meet all process and substantive reguirements outlined in this manual .

1.3. Plan Development
1.3.a Impact Area

In consultation with the party requesting traffic calming, the Department (TEAM) will define the impact area of
projects for purposes of plan development and public approval. Thisarea shall encompass all streets for which traffic calming
isproposed, all streets only accessible via such streets, and all streets likely to be significantly impacted by diverted traffic. A
significant impact is defined as an increase of more than 100 vehicles per day (vpd) on any local subdivision street, more than
600 vpd on any minor collector subdivision street, and more than1,000 vpd on al other residential streets.

Theimpact areawill ordinarily be larger for volume control measures than for speed control measures, and larger
for severe speed control measures such as speed humps than for mild measures such as center island narrowings. In defining
the impact area, the Department will consult volume impact information contained in the Institute of Transportation Engineers
Traffic Calming State-of-the-Practice. In the absence of better estimates, the Department may use average percentage
reductions in traffic volumes on traffic calmed streets as reported by I TE, and will assign the corresponding diverted traffic to
neighboring streets in order to determine if the significance threshold is met. Volume impacts from the ITE report are
reproduced in Table I1-1.

TABLE II-1. VOLUME IMPACTS OF COMMON TRAFFIC CALMING MEASURES

Measure Average % Reduction in Traffic Volume
Speed Humps 20%

Speed Tables 12

Traffic Circles 5

Narrowings 10

Full Closures 44

Half Closures 42

Diagonal Diverters 35

%)Sgce: R. Ewing, Traffic Calming State-of-the-Practice, Institute of Transportation Engineers, Washington, D.C.,

1.3.b Neighborhood Traffic Committee
For each funded project, the Department will establish a Neighborhood Traffic Committee (NTC) to assist in the
preparation of atraffic calming plan for the impact area. The entire impact area shall be equitably represented on the NTC.
Membership may include the original petitioners for traffic calming, residents appointed by a community association, citizens
volunteering at an initial public meeting, pedestrian groups, transit users, business owners within the impact area, and any
other members deemed essentia by the Department for balanced representation.  Representatives of emergencies services, the
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school district, the bicycling community, and any transit providers shall be offered membership on the NTC.

1.3.c Traffic Calming Plan

A traffic calming plan will be prepared by the Department with input from the NTC. The planning process will
include atraining component for committee members receiving their first exposure to traffic caming. Traffic calming options
and impacts will be described. Advantages and disadvantages of different measures will be explained. Visua mediawill be
used to help members visualize the options available to them.

Plan development may be accomplished through a design charrette with the NTC, through a workshop at which
the Department presents a preliminary plan for NTC review and refinement, or through any other process that will actively
engagethe NTC. From the experiences of other jurisdictions, thisdegree of public-staff interaction is critical for plan success.

1.3.d Public Workshop

Once a plan is developed, the Department will hold a public workshop to solicit comments. The plan may be
modified based on the feedback received.

1.4. Trial

At the lead engineer’s discretion, traffic calming plans may be implemented on a trial basis, subject to impact
evaluation during the trial period. The trial will ordinarily last 3 to 6 months, a which time a decision on permanent
installation will be made.

Tria installations may be warranted when implementing complex areawide plans, whose traffic diversion potential is
difficult to predict. Trial installations may also be warranted when deploying novel traffic calming measures, as when vertical
measures with unconventional profiles are first used.

The fact that installation is on a trial basis does not mean that unsightly materials may be used. The national
experience suggests the importance of aesthetics for public acceptance.

1.5. Public Approval

The final plan will be distributed, along with mail-in ballots, to all households and businesses located within the
impact area. All households, whether owning or renting property, shall have a vote on permanent installation. So shall all
businesses, whether owning or renting space.

For permanent installation, 67 percent of those returning ballots must vote affirmatively. Once approved in this
manner, measures will be programmed for permanent installation. If fewer than 67 percent of respondents approve of
permanent installation, plans may be modified and submitted to the public a second time, subject to the same 67 percent
approval requirement.

1.6. Implementation

The Department will design and construct traffic calming measures in accordance with geometric, aesthetic, signing,
and marking guidelines contained in Chapters IV and V of thismanual. Construction will be subject to narrow tolerances. As
an example, plus or minus one-eighth inch (3 mm), is not an unrealistic tolerance for the height of a 3-inch speed hump. The
Department will ensure traffic calming measure construction is consistent with specifications.

The Department will maintain the constructed portions of traffic calming measures. However, the maintenance of
landscaped areas within traffic calming measures will, in some cases, become the responsibility of others. Specifically, all
landscaped islands or curb extensions within subdivisions and all landscaping outside the travel way on state routes will be the
responsibility of the community association or individuals who initially petition for traffic calming. Landscape maintenance
agreements will be developed with communities in coordination with the Department’'s Field ServicesRoadside
Environmental Section.

Maintenance of brick and other decorative materials may also be turned over to such associations or individuals. A
legally binding agreement will be used to enforce their maintenance obligation.

The Department will assess the performance of traffic calming measures roughly six months after permanent
installation in order to learn from each project and acquire impact data of use in subsequent budget deliberations. At a
minimum, speed and volume measurements will be taken after permanent installation to permit before-and-after comparisons.
Accident and resident satisfaction survey data may also be gathered. The Department will also inspect traffic calming
measures to ensure their integrity over time.

1.7. Modification or Removal

If monitoring indicates a significant problem with a traffic calming measure, the Department will modify or remove
the measure on its own initiative. Citizens may, in addition, petition the Department for modification or removal. Ordinarily,
the Department will consider such petitions only after a full year of experience with measures. The same procedural
requirements that apply to initial installation will also apply to modification or removal of measures including at least 67% of
affected households indicating a desire to remove measures. To discourage casual requests, the petitioners themselves will be
responsible for securing funding for modification or removal in those cases not initiated by the Department.
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2. PRIORITY RATING SYSTEM
A priority rating system was developed for Delaware with the help of two project advisory committees. Factors in the
rating formula are listed in Table I1-2. They are given equal weight in the formula.

TABLE II-2. PRIORITY RATING FORMULA

Average gsth Collisions | Residential | Pedestrian
Daily Percentile (3-Year Density Generators
Traffic Speed Average) #)?
Residential Areas T T T T
Nonresidential Areas T T T T
Mixed Use Areas T T T T T

a. Included among pedestrian generators are: schools (colleges, high schools, middle schools, elementary
schools); parks; recreation centers; shopping centers; hospitals; community centers; day care centers,
employment centers; health centers; and convenience stores.

Being expressed in different units (vehicles per day, miles per hour, etc.), priority rating factors must be normalized
before they can be combined into an overall priority rating score. That is, priority rating factors must be converted into
common dimensionless unitsto avoid an apples-oranges problem. The most widely accepted way to normalize factor valuesis
to express valuesfor individual projectsin terms of numbers of standard deviations above or below the average values of these
factors. Thisisthe approach taken in Delaware.

To compute standard deviation from any list of numbers, the following steps are taken:

1. Compute the mathematical average of the list of values.

2. Subtract each number on the list from the average. All results are expressed in positive (absolute value).
3. Squaretheindividual results from Step 2.

4. Sum the squared list of numbers from Step 3.

5. Divide the sum from Step 4 by (n-1), the total number of values minus one.

6. Cadculate the square root of the result of Step 5. This value will be the standard deviation.

Before the Department’s traffic calming program is formally launched, it will be necessary to gather data on factor values
statewide so that values for individual projects can be normalized and then combined into an overall priority rating.
Alternatively, the Department may simply normalize relative to factor values for competing projects during each fiscal year.
When normalizing a factor, the value for an individual project will be converted to a number of standard deviations above or
below the mean value. Values can then be appropriately combined.

By way of example, overall priority ratings for projectsin nonresidential areas will be computed with the formula:

PRIORITY SCORE = ADT + 85" Speed + Collisions + Generators

where the italics represent normalized values of priority rating factors. Applied to a set of hypothetical projectsin
Tables11-3 and I1-4, , the average value of ADT for competing projectsis 7,729 and the standard deviation from the averageis
4,314. For thefirst competing project, Fall Creek Avenue, the normalized value of the first factor is:

ADTr 1 Croer = (4,950-7,729)/4,314 = —0.64

Repeating this calculation for other factors and projects, and summing normalized values for individual projects, this
procedure assigns South Aurora Street the highest priority with an overall score of 3.66. South Baker Street is assigned the
lowest priority, with an overall score of -3.38.

For areawide projects, values of priority rating factors will be averaged across the streets proposed for traffic calming. In
the preceding example, if South Aurora St. and South Baker St. were included in the same areawide traffic calming proposal,
their traffic volumes, speeds, and other factors would be averaged and the average values would be substituted into the
formula to determine the project’s relative priority. The neighborhood might or might not remain a priority when the low
rating of South Baker St. were factored in.
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TABLE II-3. FACTOR VALUES FOR COMPETING PROJECTS

Project ADT 85" Speed Annual Collisions # Generators
Fall Creek Ave. 4,950 28.8 1.92 3
South Baker St. 5,770 16.0 0.00 0
North Baker St. 7,760 18.3 1.59 4
Hector St. 5,250 14.8 0.00 1
South Aurora St. 15,000 310 0.73 6
Hudson St. 2,870 236 5.54 2
Cliff St. 6,600 35.0 0.00 4
University Ave. 13,630 375 0.22 0

TABLE 1I-4. NORMALIZED FACTOR VALUES AND OVERALL PRIORITY RATING

Project ADT 851 Speed Annual Collisions # Generators Overall
Fall Creek Ave. -0.64 0.37 0.35 0.23 0.31
South Baker St. -0.45 -1.10 -0.66 -1.17 -3.38
North Baker St. 0.01 -0.83 0.18 0.70 -0.05
Hector St. -0.57 -1.23 -0.66 -0.70 -3.17
South Aurora St. 1.69 0.62 -0.28 1.64 3.66
Hudson St. -1.13 -0.23 2.27 -0.23 0.68
Cliff St. -0.26 1.07 -0.66 0.70 0.85
University Ave. 137 1.36 -0.54 -1.17 1.01
3. FUNDING

As specific projects are identified and are ready to proceed to design and construction, funding sources must be secured
by the Department in assistance to the Neighborhood Traffic Committee. Funding must be secured for planning, design,
construction and project monitoring for a successful traffic calming program to be maintained. Funding sources available for
Traffic Calming projects may include the following:

» Federal and State Funds as appropriated through the Delaware Department of Transportation Capital |mprovement
Program.

*  Suburban Street Funds

* Loca/Municipa Funds

»  Developer Contributions

»  Private/Community Contributions

* A Combination of Funding Sources

Currently, the Department has allocated funding under the Intermodal/Multimodal Transportation Improvements Program
in the Capital Improvement Program to fund traffic calming projects throughout the State. The Department will fund or assist
in funding traffic calming projects on roads appropriate for those measures, including subdivision streets. Proposed projects
on subdivision streets must have local legislator support prior to consideration, in the form of funding contributions from their
allocation of the Suburban Street Funds.

Suburban Street Funds are funds allocated to the State’s legidlators that are applied to transportation projects normally
within their particular districts. These funds are often applied to maintenance or improvement of subdivision streets.
Legislators may use Suburban Street Funds to pay for or assist in paying for traffic calming measures.

It will be possible for counties and other municipalities to fund projects within their jurisdictions if they wish to assist in
the development of a given project. Such funding may augment or be in lieu of State or Federal funding.

Developers may choose to incorporate traffic calming measures into the design of their projects, or be requested by the
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Department, through the approval process, to include such measures.

Communities or individuals may contribute private funds to assist in the construction of Traffic Calming measuresin their
communities. However, such funding will not be a consideration when establishing project priorities.

Aside from the mechanics of the funding source, other matters must be considered when funding a project. For example,
projects must be reviewed for need, viability, and duplication of projects or project goals. Besides these items, the projects
must compete with other projects to establish funding priorities. These funding concerns, when combined with the planning
process, design and right-of-way acquisition, construction and system monitoring, make up the primary elements of what is
referred to as the pipeline process.

CHAPTER III APPROPRIATE APPLICATIONS

Traffic calming involves, first, identifying the nature of traffic problems on agiven street or in agiven area, and then,
selecting traffic calming measures capable of solving identified problems. The measures come from atoolbox of possibilities.
If the problem is cut-through traffic on local streets, one set of measures may be indicated. If the problem is speeding on
streets whose abutting uses are adversely affected, another set may be indicated. If the problem isahigh rate of collisions, a
third set may be indicated.

The process of selecting appropriate tools 1S described In Chapter 11. | his chapter specifies which traffic calming
measures are digible for use on Delaware streets of different types with different traffic characteristics. The resulting Applica-
tion Matrix is meant to be advisory only. It does not constitute a set of warrants or minimum requirements, but rather a set of
recommendations which can be overridden in specific cases by engineering judgment.

1. DELAWARE’S TOOLBOX OF TRAFFIC CALMING MEASURES

Schematic plans and photographic examples of different measures are presented in Figures 111-1 through [11-18. This set
of measures constitutes Delaware’s traffic calming toolbox.
1.1. Volume Control Measures
Full street closures are barriers placed across a street to completely close the street to through-traffic, usually leaving
only sidewalks open. They are also called cul-de-sacs or dead-ends. The barriers may consist of landscaped islands, walls,
gates, side-by-side bollards, or any other obstructions that leave an opening smaller than the width of a passenger car. They
will be allowed on Delaware streets only on an exception basis, if other volume control measures prove inadequate.

FIGURE III-1. FULL CLOSURES

Half closures are barriers that block travel in one direction for a short distance on otherwise two-way streets. They
are a so sometimes called partial closures or one-way closures. WWhen two half closures are placed across from one another at
an intersection, the result is a semi-diverter that blocks through movement on a cross street.
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FIGURE III-2. HALF CLOSURES

Diagonal diverters are barriers placed diagonally across an intersection, blocking through movement. They are aso
called full diverters and diagonal road closures. Median barriers are raised islands located along the centerline of a street and
continuing through an intersection so as to block through movement at a cross street. They are also referred to as median
diverters or occasionaly asisland diverters. Forced turn islands are raised islands on approaches to an intersection that block
certain movements. They are sometimes called forced turn channelizations, pork chops, or in their most common incarnation,
right turn islands.

FIGURE I1I-4. MEDIAN BARRIERS
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FIGURE III-5. FORCED TURN ISLANDS

1.2. Speed Control Using Vertical Measures
Speed humps are rounded raised areas placed across theroad. They are also referred to as undulations. The
standard or Watts profile hump, developed and tested by Britain's Transport and Road Research Laboratory, is the most com-
mon speed control measurein the U.S. It isthe only speed control measure, at present, for which I TE provides design and
application guidance.

FIGURE III-6. SPEED HUMPS

Speed tables are flat-topped speed humps often constructed with a brick or other textured materials on the
flat section. They are also called trapezoidal humps, plateaus, and if marked for pedestrian crossing, raised crossings or
raised crosswalks. Speed tables are typically long enough for the entire wheelbase of a passenger car to rest on top. Their
long flat fields give speed tables higher design speeds than humps.

FIGURE II1-7. SPEED TABLES
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FIGURE III-8. RAISED CROSSWALKS

Raised intersections are flat raised areas covering entire intersections, with ramps on all approaches and
often with brick or other textured materials on the flat section. They are also called raised junctions or intersection humps.
They usually rise to sidewalk level, or slightly below to provide a"lip" for the visually impaired. They make entire intersec-
tions, crosswalks and all, pedestrian territory.

FIGURE III-9. RAISED INTERSECTIONS

1.3. Speed Control Using Horizontal Measures
Mini-traffic circles are raised islands, placed in intersections, around which traffic circulates. They are sometimes
called intersection islands. They are usualy circular in shape, though not always, and are usually landscaped in their center
islands, though not aways. They often have outer rings (called truck aprons) or conical shapes (with "lips') that are
mountable so large vehicles can circumnavigate their small curb radii.

FIGURE II1-10. MINI-TRAFFIC CIRCLES
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Roundabouts, similar to mini-traffic circles in that traffic circulates around center islands, are used at higher volume
intersections to allocate right-of-way among competing movements. Roundabouts in the U.S. are found primarily on arterial
and collector streets, often substituting for traffic signals or all-way stops. They are larger than mini-traffic circles, are
designed for higher speeds, and have raised splitter islands to channel approaching traffic to the right.

FIGURE III-11. ROUNDABOUTS

Lateral shifts are curb extensions on otherwise straight streets that cause travel lanes to bend one way and then bend
back the other way in the original direction of travel. They are occasionadly referred to as axial shifts, staggerings, Or jogs.
Lateral shifts, with just the right degree of horizontal curvature, are one of the few measures that can be used on collectors or
even arterials, where high traffic volumes and high posted speeds preclude more abrupt measures.

FIGURE III-12. LATERAL SHIFTS

Chicanes are curb extensions that alternate from one side of the street to other forming s-shaped curves. They are
also referred to as deviations, serpentines, and reversing curves. Realigned intersections are changes in alignment that
convert T-intersections with straight approaches into curving streets meeting at right angles. A straight shot along the top of
the T becomes aturning movement. Realigned intersections are sometimes called modified intersections.

FIGURE III-13. CHICANES
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FIGURE III-14. REALIGNED INTERSECTIONS

1.4. Narrowings
Neckdowns are curb extensions at intersections that reduce roadway width curb-to-curb. They are sometimes called
nubs, bulbouts, knuckles, or intersection narrowings. 1f coupled with crosswalks, they are referred to as safe crosses. Placed
at the entrance to a neighborhood, often with textured paving between them, they are called gateways. Their effect on vehicle
speeds is limited by the absence of pronounced vertical or horizontal deflection. Instead, their primary purpose is to
"pedestrianize” intersections.

FIGURE III-15. NECKDOWNS

Chokers are curb extensions or edge islands at midblock that narrow a street at that location. In different
configurations, they are called midblock narrowings, midblock yield points, and pinch points. |f marked as crosswalks, they
are aso called safe crosses. Chokers can leave the street cross section with two lanes, albeit narrower lanes than before, or
take it down to onelane. In Delaware, only two-lane chokers are permitted on two-way streets.

FIGURE I11I-16. TWO-LANE CHOKERS
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Center islands are raised islands located along the centerline of a street that narrow the street at that location. They
are aso caled midblock medians, median slow points, and median chokers. Placed at the entrance to a neighborhood, often
with textured paving on either side, they are called gateways. They may be nicely landscaped to provide visual amenity and
neighborhood identification as well as modest speed reduction.

FIGURE III-17. CENTER ISLANDS

1.5. Combined Measures
The search for the optimal traffic calming measure may lead to various combinations of measures at single slow
points. A standard traffic circle cannot control speeds on the top of a T-intersection, so curb extensions may be added on the
approaches to achieve some horizontal deflection. A choker cannot control speeds in the absence of opposing traffic, so speed
humps may be added in the gap between the curb extensions. Individual measures can be combined in any number of ways
(two of areillustrated in Figure 111-18).

FIGURE II1-18. COMBINED MEASURES

2. IMPACTS OF TRAFFIC CALMING MEASURES

As noted in the introduction to this chapter, traffic calming involves matching engineering measures to specific traffic
problems. From the toolbox of measures just described, the Department attempts to choose the most cost-effective and
conservative measure that will do the job.

To assist in this choice, this section summarizes speed, volume, and collision impacts of different traffic calming
measures. Impact data are taken from ITE'S Traffic Calming State-of-the-Practice, which draws on before-and-after studiesto
derive average values and standard deviations. The speeds reported are midpoint speeds after traffic calming. Collision
impacts are reported with and without adjustments for decreases in traffic volumes after traffic calming measures are installed.
On average, the different traffic calming measures all reduce speeds, volumes, and collisions. However, only certain measures
do so to a statistically significant degree.

Sample averages, while no substitute for detailed analyses of proposed treatments, can be used to initially screen traffic
calming measures for further considerations.
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TABLE III-1. SPEED IMPACTS OF TRAFFIC CALMING MEASURES
Sample Size Average Speed After Average Changein Average % Changein
Traffic Caming Speed with Traffic Speed with Traffic Calm-
(standard deviation Calming ing
from the average) (standard deviation (standard deviation from
from the average) the average)

14' Humps 15 25.6 -7.7 -23
(2.1 (2.1 (6)

22' Tables 58 30.1 -6.6 -18
(7.7) 3.7 (8)

Raised Intersections 3 343 -3 -1
(6.0) (3.8 (10)

Mini-Circles 45 30.2 -3.9 -11
(4.3 (3.2 (10)

Narrowings 7 323 -2.6 -4
(2.8) (5.5 (22)

Half Closures 16 26.3 -6.0 -19
(5.2 (3.6) (12)

Diagonal Diverters 7 27.9 -1.4 -0
(5.2 4.7 a7

TABLE I1I-2. VOLUME IMPACTS OF TRAFFIC CALMING MEASURES

Sample Size Average Changein Volume with Average % Change in Volume
Traffic Calming with Traffic Calming
(standard deviation from the (standard deviation from the
average) average)
14' Humps 15 -529 -22
(741) (26)
22' Tables 46 -415 -12
(649) (20)
Circles 49 -293 -5
(584) (46)
Narrowings 1 -263 -10
(2178) (52)
Full Closures 19 -671 -44
(786) (36)
Half Closures 53 -1611 -42
(2444) (42)
Diagonal Diverters 47 -501 -35
(622) (46)
Other VVolume Controls 10 -1167 -31
(1781) (36)

TABLE III-3. COLLISION IMPACTS OF TRAFFIC CALMING MEASURES

Number of Average Number of % Changein t-statistic
Observations Callisions Callisions (significance
Before/After Before->After level Ctwo-tailed
Treatment Treatment test)
14' Humps 5 4.4/2.6 -41% -1.6 (.18)
22' Tables 8 6.7/3.7 -45% -4.1 (.005)
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Circles

without Seattle 17 5.9/4.2 -29% -2.2(.04)
with Seattle 130 2.2/.6 -73% -10.8 (.001)
All Measures

without adjustments 192 2.6/1.3 -50% -8.6 (.001)
with adjustments 42 3.8/3.0 -21% -2.3(.04)

3. APPLICATION GUIDELINES
Application guidelines have been formulated for use in Delaware (see Table I11-4). These guidelines ordinarily apply to:

*  Streetsand highways within Delaware’s existing urban centers; and
»  Streetsand highways within Delaware’s master planned communities and residential subdivisions.

Other areas of the state are ordinarily not appropriate for physical traffic calming measures. In such areas, pedestrian and
bicycle traffic is light, buildings are usually set well back from the street, and posted speeds are high. The common purposes
of traffic calming (see Chapter I) do not apply. In such areas, any modification of driver behavior typically is accomplished
via police enforcement, education, streetscaping, or other non-physical measures.

3.1 Relationship to Roadway Functional Classification

Moving down the roadway functional hierarchy in Delaware, from arterials that mainly serve through traffic to local
roads and subdivision streets that mainly serve local traffic, the set of appropriate traffic calming measures expands.

At this point in the United States, traffic calming programs are heavily focused on local residential streets.
Applications seldom extend up the functional hierarchy beyond minor arterials, and seldom apply to nonresidential streets
other than those serving as main shopping streets. Hencein Delaware, traffic calming is recommended only for minor arterials
and below.

3.2 Relationship to Traffic Volumes and Speeds

The guidelines establish maximum volumes and posted speeds for different measures (see Table I11-4). Beyond these
volumes and speeds, it becomes difficult to justify the use of measures from atraffic safety and/or traffic efficiency standpoint.
The guidelines for posted speeds refer to the speed limits on the streets themselves. Lower advisory speeds may be posted
approaching traffic calming measures.

There are no minimum traffic volumes or speeds for any of these measures. Rather, the Department has adopted a

priority rating system (see Chapter I1) that gives weight to traffic volumes and speeds, along with other factors, in deciding
